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Abstract 



PROBLEM TO BE SOLVED: To obtain a new microorganism, belonging to Escherichia coli transformed with 
a recombinant vector having a base sequence capable of coding a specific amino acid sequence and 
producing a uricase useful for measuring the uric acid concentration in a humor and a reagent, etc., for 
dyeing hair. 

SOLUTION: This microorganism is a substantially pure new microorganism Escherichia coli DH1 -pV0D2 
(PERM P-15308), belonging to Escherichia coli transformed with a recombinant vector having a base 
sequence capable of coding an amino acid sequence at the 1st to the 302nd positions of an amino acid 
sequence represented by the formula and is capable of producing a uricase useful for measuring the content 
of uric acid in blood or urine or as a reagent for dyeing hair. The microorganism is obtained by screening a 
chromosomic DNA library of a microorganism belonging to the genus Arthrobacter, integrating he resultant 
gene capable of coding the uricase into a vector, preparing a recombinant plasmid and transducing the 
prepared recombinant plasmid into a microorganism belonging to the Escherichia coll. 
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[ mmB 1 ] Mm<^m^m^- 1 tcii tt r 5 y 

[f95fciS3] K99~ry:^^ h' p U OD 2tCj: -^T 

X'xxx'jbr • 3«J-DHl-pU0D2 (Es 
cherichia coli DHl-pU0D2: 
PERM P-1 5308) t'^^iS^Jl2ieatO^^ 

nco\m^^3 0 2 avm ^ti^r^y mnm $r n - k 

ncT) 1 {5^^ ^> 3 0 2 ^Tm^ti^ T 5 /mntm k 
;^ 5 H p uoD 2 c i ->x'Bwm^t\.f::m^xhh 

\mim9\ K^^-r^XS HpUOD2tCj;oT 
J^«lEJ^^ilf^^i^^^5*^ x-yixx'Jtr-nU-DH 
1 -p UOD 2 ( E s c h e r i c h i a coli 
DHl-pU0D2:FERM P-15308)t'^b 

[000 1] 
[00 0 2] 

{Wk<rym\\^'}f3~^{^c 1. 7. 3. 3) 



<n^m^mo^x^tmkzx^)V<r>rvyvAyt \ =t 
mmMtLx%,mi^ixh. 

[000 3] '^'J/?-- tfti, f^^tf^i), l&??I^tC/A<^^E 
L. ^Rl^r-^OM'^':?-]^ C B i o c h i m. Bi 
ophys. Acta. vol. 151, 54 (196 
8) ] . -fe/Un^-f-xjg {^^^6-3 87 6 6-tii- 
$fi) . ^^yr^/J^ (t^^^5-3 1 70 5 5^^ii- 
$S) , (1t^¥2-5 34 88-^^^) =Srt' 

[0 0 04 ] fiOc^Jt-i, r-^^-nvN'^^j?- • 7*nt*Tt^ 
yUSX {Arthrobac te r • g 1 ob i fo r 

m i s ) B - 0 5 7 7 imm:-^:LWimim%^mM 

^^3 6 0, PERM BP-3 6 0 ; UiT, r-:Xn 
M'i?:^'- - ^ot'*;US^FERM BP-3 6 0>;B& 

mz^^mi. mzm^^mm^, x^s^i: tr/£<fij 

:tt;U-5;^FERM ^"9 -^^^'^f^^^'th^')i3- 
'm^WfW^iiX^^fz, 

[0 00 5] xZX\ r-7^U)<.9 9- ■ ^nfrt:/l^ = 
XFERM BP-360^^iO'>U ^— t'jtfs^ ar^^ 
Ucta^M;^, CiO^O^'J^-- t'^DNAJ^sSiS^ij. 

-^\>zr>\.^x mmiim"^ ^tix^^ 

[ooo6]:icr>xo 'Stmt, ^mmiz 
Wi< , m<^mmz^m'h^T~xaj^9 9- • 

fTjt/l/^^^^FERM BP-36 0^^3l^iO^'J^— e 
m^X/m^cOT 5 y n - -S) D N Acolg 

[ooo7ita!'?T. ^'j^-- fe'^tsE-r^'i^u^r^ 

^ D N AtfOtaSie^JtfOi^^i/itfs^x^c J: h tmm 
c0^i}^ttiX\>^fz, 
[0008] 
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[00 09] 

Ltz^'h. Mi-{fX7i^x'Jt7- n'j- (Esche 
r i c h i a c o 1 i ; l^TE . c o 1 i , ^ U < Ji 

^^tUL. z.(^m.^z^^\^xiifmi^'^muz-^-> 

^ D N Ai^thmiry^ 5 Ktz J: ^xBmm^ 

iifzE. CO 1 ii>zmi'iwi±m'^6:it^wmtt 
mm^ Hci^ft s r 5 /mmm im^^soi mz 

w±^ie#t-DNA. mfmimmm^fitzmmx 
^)ti'-^^m.-fhm'^±:m^tcm&ii^m>,z 
mmt. 'd:\'^x'^mmit^h^')t-^^wm-hz 
t ^i^mti-h ^ 'J ^— tfcoi^iti£rig^^$ h<^xh 

[0011] OT. :^m^mmi>zmm-t^, ^^miz 
h\^x. ^o^i-'^i^m-rmmim^rifzm.m 
i^i^t^coizm^^^iih ^ 'J ^— fe'r^^^st^itm^^D 

x-^xmztipx^^. 

[00 12] ^js^BJCioV^rti. fiieo^'J^— 

('^i^^, H^CT-A^y^'7:7— ■ 7'nt':n;U5 E R 
MBP-36Ot3lcAU0^^L<fflV^ibfL^, iiOT- 
Xo^N^^- ■ /ot':i^;U = XFERM BP-3 6 0 

m<Dm^^D N A 7^ y 7 'J -^-(^i^i^s^ii^t- sii 
mmt^b. i-r. iasi^tiiO]^f*:DNA 100-2 

0 0 0 ju s^$:ii^ffli.^i^ii-CV^^:^&{c J; ^T^ai 

[00 13] mz. ^^J;^—^^a-Vt^miirfDN 
A^^;h.'jhA.fzry;^^\^zmmt6, Z(Oy^yyO 

-fm^^^-tixii. m^^mvmmcmmL 
myr-i^tfziiryzB. ]^:f}^ihmTi'=m^tmtL 
xmm^tirziicr>i}mtx\^^h. m^<r>yr-'Jtix 



a. mniE. col i^^immittm^ui. 

Agt • AC. Agt ■ AB^j:^^m^-^^ti6, tfz. 

ryx^}^tixii. E. col i^m^m±mtth 

tC. M/:{i'pBR3 2 2, PBR325. pACYCl 
84, pKN17. pUC12, pUC13, pUCl 
8. pUC 1 9. pUC 1 1 8, pUC 1 1 9. ^/l^- 

[00 14] Zfl^(DK9 9~i,Z. i^^U^-- fe'iifE^ 
L;^^i^i.l^tl^0^^f!}:D N A 1 - 1 0 g^g^ ig 

nmzy^yyv-i^m^^ip'- 

1-1 OxisMJS^ii^^t-M^S^^ffl^ii:/.:tfO-f;>, 

0-^zm^x'^^^^. m'j<^^^u^mzmnmm 
[00 15] zcomm^^iihm^u^mt ixii. 

E. CO 1 i7!)^'J;<l^M$il, mtiXE, c o 1 i D 
H E. c o 1 i W3 1 1 01$. E. c o 1 i 

c 6 0 o^^^\ j<^)\^7.mizmt^mi.WL±mt lx 

■ Xy^OXl SWl 2 1 41?t, -^y 

:^ni'txmizmt^m^m±mt Lximn^^-y:^ 

□ =+:7. • ■tUt'i/rxAH2 2^5^^i:>W'^n. 3l 

fzmm^tifzryx^. k^e. c o i i tcj^-rs'^^i^ 
"^mm^mizmxt^if^^tLxit. ^yeryN-t 

Ttcm;tDNAO^A2rffo-CiJ:v\ tfzm^m^ 

^^mmmto n A^Ai7)^tec7)gii^t-oi^r li, 

[,0016] -If. ^ o:^-mmm^<oN^m\r^ 

y^ym-N) mm)^r^ymw,mik^L. ztnz 
mr!i^xm^<^^'j^>^9i't^\^i^^Ltzm. mt 

■r^;?n-y$-l,v^!±lift-*^':>/'j. 
[00 17] ^m^\,z^h)Lru-x^m^^h^ 
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otixmmzumLkdbLfzi)\ r-xu)\^9- 
<r)mk=t<n^ Yvmmm:tk.^f:i%nm%x^%t^ 

ru-:r^m:Ltimm^2^xu3^z^s^fih^^) 

^-^zitf^rn-y U 0 D a i tXU O D b r :7 □ 

[00 18] tfzmm^At^^i\.z^^^ixh^^)^- 

-fe'jtfE^rn-ruOD c . UODd, UODe, UO 
ht\ i^mMzm^X\t:^yYrui'4i~-^- Asp 

-X3y. m^^'^-yx^'^^Bf^fitimktwrmm 

i)^ ^mcnmi^T)^A^^':>i:,<DX'hhZbmmt 

[0019] mz. Cc7)@e^iOjifs^D NAer^t^m 
t^y4yy')-t^Cy. mi.\f'7::^r^ ^ X (Ma n i 
a t i s ) C • :?n-Jiy^- : 

Hxr 'J y/A-y^- (Mo 1 e c u 1 a r C 
loningrCold Spring Harbo 
r) J (1 982^) ^^^ilzm-oX. ^'J:^~'izmii 
i^*:^-ri>DNA$"^t^MM^^^^-r7X= K (p 

i}'cnm^^iFtm:mim4iz5jkt, ttz, mr^x 

5 N'4rc7)r-XDy • t'it;l- 5 X F E R M 
B P - 3 6 01*lftfe^*D N Ai5|^cO^{5i7)^J[Igg#^tffill! 

[00 20] ^^):^—^<^%mz\t. Z.<^p\}0D2z 

N A mfz\>z\>z^^^^A.fzm.^9 ^-^mm lt 
z<r>m.m^9 9-ttx^t. ^^m.&jiX'U 
m.mzmwL'ikhyr-'Jttzii.ryxiYt-^^mi:'^ 
m^^mtLxmm^fifzi^cryifnLx^^h, mm<^y 
T-i^ttxit. muiE. CO 1 

h%^^Z\t. Agt-AC, Agt - XBtc'cti<m\^^ 
ixh. tfz. ryXS. ttti, E. co I i 
mMlti'^^Z. ^Ji.{fpBR3 2 2. PBR3 2 5, 
PACYC184. PKN17, pUC12, pUCl 
3. PUCIS, pUC19, pUCllS, pUCl 

19. rii^-x9'jrhi^o~x^9 9-^^t'tm^^h 



u^^x^^m.^imht^hm^\,t. mmvYc i 

[002 1] Cfi^jCOA^^^'-tc, W7')ii~'zmk'^ 

^^K^'^h-skxsiimzo\^x\tmzmmtt^<. Wk 
^tjm.tryx^)^\)HK-mw,^m:^'^9f-^% 

^t. ^riTiX^'J;^?— tfite^^r-iS-ODNAKfrn-^t/ 
[0 0 2 2] ^cOi^CLT, mig^ix/cT^XS Kc^ 

E. CO I i^cmxiiixfmmm^^miwmx 

HpU0D2tCj:o-C?g^^/^$fl/iE. col 

UOD 2 (E s c h e r i c h i a coll DHl 
-pU0D2:FERM P- 1 5 3 0 8 ) 

[ 0 0 2 3 ] CiOJ: 9 tcLrt#^^i./-cS^^^4tlc7) 

im\t. w.mm<^^m\z.mt^^w^'^nmT£Z<r> 
^mu'^m/jtt^^^ist^im,Mzii\^x'^^^tii^ 
X'%h. w,mm)L\^x\t. ^\x.\fy)v-=i-x. ^yr 

y. iysm. "^v -j^x. r^xS';y^i:>\ S^ilS 
tix\t. mi\f^rvy. f*!x:Jr^, ij-^^ym^i.^ 
^~yx^-r')f3~. wms.. ry^-^A^ 
=S:>>\ mmttLX\X. mmi-V^)^M.. fi^)^ 
A. fjfvy^K^ -ry^^y^A, aj^fi^h. SIS. S^. 

■7y^'y. m^^t'm^ify'^i^m, Wi^. ')ym:}i 
com^^y^^tsm^mihixh , 
[0024] im■n^^^^z-:>\^x\tmzmmt^J:<{i^^^ 
urn. mi^fmmm^, Wk'^m. ^mm. mm. 

tS^'Sr>'0:^tcJ:-?r, M2 0-5 0'C, ntL< 
{i2 5-4 2'C, J;0^ff^t<(i3 7-Ci5}ZI-C\ 12- 

Tt^^e^fo/ciT)^, i^>\s^mmtc'c(r>^mzx->x 

X. m)&m.t£:}i\>zX'yxmmwi^Lx^mt^h 

^"^m. nm-tuzit. mz.\f. wsx. m^. ^^y^ 
muzih\m^m.ti:^^n'ofz(nib. $^>«^ 

xnm-ix{fx\\ 

[ 0 0 2 5 ] c mmms'u\z-:>\^x -"cmm 
'mmmmmmLm.-^w^h:L}L\,z^'>x . mmn 

tifz, Uzf)^^x,:^^mi>zt5^^xm^^fz^v:^—^^ 
^tmix^oNAii. mix'^^ti^T^ymmyi\ 
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[00 261 CiOj:3tCtTf#^n7t:^';^— t'ii. T 
-XDy^'^^- ■ ^nh';J^/P5^FERM BP- 3 6 

h^T'CO^^fi:()^3 0. 0P0±5. OOOTh^.m 
n^i?4. 64 ±0. 5T^0. 5 5*C^Tc7)S|i^^t4 
$-Wt. PH6. 0-9. 5^t'c0pH^^ft^W^ 

LX^mvhhl. ^UMMMbLXi^m^^^Zti)^ 

^xcor^/mitLi^^^si-hcob-r^. 

[00 28] DNA : T;t^x'j7l-:i^®f 
A : Tr-y 
T ; 

G : ^r-y 
C : ^hi^y 

s : ^r~ytfzi±i^h'yy 
R : rr^y^:^cti;/T-y 

Y : ^Sy^/ctii/hv-y 

N : r-f-y. ^5y, ^/r-y. i^h vy^fcfiffi^T) 
Ala: r^-y 

Ar g : 7;U=^-y 
A s n : TX/N*5^y 

Asp: r;?.vN*7^ySr 

C y s : i/;^-?-^ y 
Gin: = y 
G 1 u : //l/:^ = yg? 
His: t j^l^yy 
lie: yn-f i^y 
Leu: n-^ i^y 
Ly s : 'jyy 
Me t : pti':^~y 
Ph e ; 7x-/l.'r^-y 
Pro: rn 'J y 
S e r : -fe t; y 
Th r : XU:^Ziy 
Tr p : b'jrh7Ty 
Ty r ; f-n^y 
Va 1 : M'';y 



xaa :r^mt:im<7>Tiym 

[0029] 

^ifhT^ymu¥\<r) i (iA-^^ 3 0 2fit'a$^i^r 5 

mmmnm. mm<^mm^if,ztn-f^Ti 
ymm\(o 1 m-h 3 0 2(5t'^^iiar s vine^Fi]^ 

iz^ii?> r 5 ymL^<^ 1 Sts**;. 3 0 2 (iT-^^n-a r 

-\.zx ->xnm:m^fitzmjmxhh ^ 'j t}-^^^ 
mh%%}MW£mm^^%mzmk^^. }%\yxx<r^ 

2>->f^ig3t:^^T'^ 0 . ^^\zwA^<m3\m^ 1 tc 
i^tt^r 5 y^E^ii^o 1 m^ih 3 0 2e-ea^^t^T5 

^mnmma^&h^'^^mzimx. <x^^T^coi^ 

[0030] :^mMizm6iim^^m^t txa. mn 
^^-ryx^\^pV0D2izx^xmMmm'^ixrci:> 

COX'hl'lflSi^mT^^^ . ^/^^i?^-7-7^5 KpUO 
D2(cj:o'C?^WIfef^^^i/tx.yi^x'Jtr ■ a^J-iz 
mtim±M^j:--yi^x'JhT ^ 3';-DH 1 - pUO 
D2 {Es c he r i ch i a coli DHl-p 
U0D2 : FERMP-1 5 3 08) X'h6^wL^mX'h 

0 , mmnmm<7)mm^- 1 ^zfin^mm.n<o 

[003 1 ] mz. mmmmi<rim^mmi<zx o 
x^w^^^^^zum^zm?itht\ imm\t^tih<^ 

m^Z^->Xt^:A.^m.^^ixhhinX'\ttc^\ 
[0032] 

{mmi ] 

^f^DNAiT)^^ 

r-^nv<^:J'- . :rDt';fs;^5XFERM BP-3 

6 0l*rmtfe {^sx^xo. 5%, ^rhyo. 5 

K; HPO4 0. 05%. KHj PO4 0. 05 
%, NHt C 1 0. 0 5%, MgSO, ■ 7 Hz 00. 
03%. CpH7. 0] ) 1 0 0m UZ-C3 O'CT'2 4 

i-CX-2 5 0S) $rmv^ 6500rpm{766 
OG) t'i O^f^jS'L^-^h^HUr, mt^cSrmmt^. 
[003 3]^^V^t^ CiOSfitE^ 5 0mMN'jX-J^ig 
(pH8. 0), 50mM E DT A (Xf- U- y>^'r 5 
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ymm- 2i-hO^J^) (pH8. Q)j^l/I5%i^ 

[0 0 34] mz. Ztlt,Zl 0%y^Vf\^Wvmi-hO^ 

^mmtfz'lk. 7nD;^/PA/7xy-/U ( 1 : 1 ) ?g 
^miml^trnm. i 0000 rpm(120 

8 0G) T'l o^^m^^mmmtxyiimmiaLfz. 
Z(r>7iimz2i^&cr>ji9 y-fumMzM^t. /fyX 

t, ^mS^^n OjjLs/m 1 h'Sr-SJ: otwRNa s e 
(7T/l'7>'rti:M) ^JlD;ir3 7*Cr3 0-5i-ira$:L 

/I ) i^^i^^Mt. mBtrnmi^z^mtx^ri^'M. 
mj^nuz. 

[00 3 5n:^:tc. ^£?)7Kffl(c2^Si7)x^y-7U5:S[] 

ixmi^mmxn^DNA^^^tfztk. lomMh 
mm2m\i^zmmirz. 

[00 36] 
[##M2] 

r~:^a/\^i^- ■ ^'a\it^}\,$.:7.FERU BP- 3 

eoi^^itfSi^^'YT'^u-cof^ 

PERM BP-360^*^fefz|s:5xiSr. SiJRSP^gB 
amHI (^iSit-M) 10#{25:fflV%. lOmMH'J 
X-tm (pH7. 5) , 1 OOmM^NaC 1,10 
mMiOMgClj 5^1/1 mMc7)DTT;ti>^>^-5.?^fg4'. 

3 7'cx4^^mm^muz, 

[00 37] -IJ. ^^^-yyX^ KpUC 1 1 8 

HI {'M.m^^W 10m{2*-fflV\ lOmMb'jX- 
^^{pH7. 5), 100 mMcON a C 1 . 1 0 mM 
OMgC 1; lmU<r)X)TTi)-h^£hmm^X\ 3 

7'ct'4B#^^?JB^^I!lsuc^lt. 5' ^MiS^m'jyg^ii:^ 

hfzmz^ K^mi,zr)Vti')'&t^:^7r9-'^ (^Mit 
it^) im{5$:iP;tT6 5'CT'2B#^iJaSt/::, 
[0038] mt^coXo\,ZtX%^ixfz2m<r^T> 
^MMm^m.^t. Zcrym.-^m\'Zm^<ny:LJ~}V/9 

DDTn/L.^ (1/1 ) u-^m^ntx^mLfz^k. js^d 

1 / 1 0 fiiT) 3 M h 'J ^MMWi^ IU2 fgg<7)x 

[00 3 9] fcODNA^l OmMh»j;^-^g®f ( pH 
8. 0) mflm^<r)EDTmm.i}^io^j:hmmzxm 



mitz'^k. 6 6mMby;?.-^g? (pH7. 6) . 6. 
6mM MgCl; . 1 0mM£7)DTTat''^6 6 O/zM 
60ATP {^-')yff~^yj\>{ J^^W:) <^^y. T 
4DNA7^y-X (I^Sitltl^) 3 0 0m{5*'ffll.\ 

[0 04 0] <XtCCn*r, A. MishimuraibiT) 
(Nucleic AcidsResearchl 

8t. meieg^-v-'dggo^) ) tcjc^r^y 

t'ryhiaSat iT'wE. col iDHl (ATCC33 
849) CF- , recAK endAl, gyrA9 
6, thi-1, hsdR17 (rk - ,mk^ S 
upE44 , r e I A K A- 3 C • ^ 

n--y/: y/vws;- (Mo 1 ec 

ular Cloning:Cold Spring 
Harbo r ) j 5 0 4-5 0 S'^-i^' (198 2 

^) :i izhyyy.yt-^~>^Byl, zti^Tyfi^ 

'J y 5 0 g/m 1 ^:&B H I mXi^mi^ZX - 3 7'CT' 

-i^t^^L. $^10. 0 0 ocomwrnmi^m^'i^ 

r-;<n^N'i?^- • /DfTnyl/SxFERM BP 
-3 6 0^?Sjtf5i^7-f 7*7';-^ L/C, 
[004 1] 
[^J£0iil ] 

U ^ — b'^^miPni7)X y N' r p f-^ ■^— ■ A s P - 

mm')::(^9Ui^'f~Y^m%\lXmi'^'ir'^fz. C 
tfO;t'J=fir:^U?r^K{ir-7U ■ x/U • U' y >- 

C r v-'-v-^yu ■ TfT'- r^'}ty ■ "r^tDV 

•y-tXr^ (J. Am. Chem. Soc. ) j 119 
8^, 36 5 5^-vD tl^^^, DNAi/y-b-t^fif 
-i^^9uy V<.A'^-^~^im.) ] ^fflV^-Cf^L 

[0042] ^•ril5coD-2or5yg?iam\ ir 
syg^^sgiOAs p7:?^(i,6T = /®r?gsgiOH i sti 

^^iEt-l.-^5£DNA^fmL?t:, Cc7)m-^-ttm7-7- 
C0l>^^^i.?*it^l 2 8ji'9^t.#^£^^, -eCT'T- 

^mmy^^-^^ h vt-^ u :f 5 7 u^f- h-m-T'^rf^ 

$r^i:V5ttfb^K. Wa d a J^cOr-rS' (Nuc 1 e i 
c Acids Re s e a r c h 20^, m2 1 1 4 
'^-x, 1 99 2:^) ?:##tcLJ:a^: L/::7!)\ T-x 
n}\9 9-^%<rmk'mmX'}^-t^^^X. Wadai^, 



<7) 



^^^9-1 54 58 1 



CffiffiS^'SrHe^OOD. i£^j#^2tw^-rrn-ruoD 

[ 0 0 4 3 ] -1^0 J: 0 LX'i^hfltz^ <; 7 U^Tf- 
h'5pmo 1 $:T4rK'jir^'W7rf-h'^-f— 7t 
- C5 OmMNUX-tISS ( pH8. 0 ) , 1 OmM 
MgC 1^ , 4mM£0DTT, 0. ImM^OEDTA, 
0. 1 mM ;^^;l^5x>';) &t/3 7 0^D^7byU<7) 

Cr- ATP {r-?vYi.M) cO^^tET, T4 

^fflvv 3 7rr3 0:5)-^Si6$-ti:T. T^Vh-y^^ 

[0044] ^5<7)D-1 5T = y^|£^JT\ 1 

It^^r^orS yi!(ci>v^t{i:JKy^03U-:5'-@tc 

^L/c. COTay^iE^flA^i^m^^ilSmRNACffl 
M6^'^ll6i7)®, E?'I#-^3t3iK-rrn-yuODb, 

[004 5] ^^?):ty:r7 7^'^^K^c:ov^r^H^Jiei: 
yi^7:m^fzifEm(^mi.=f-\tm^X'%^£i}--^fz> 

rn-yuODa, 1 7 V-iOTt-'J 7 UtJ-^K 
tC:^< t7t:tc7)*:#^L?t:. SP*)05i?)D- 2 OT 5 / 
®Jie?f]i^TIS^^t', irsyi!^S@OAspA^^>7 
r 5 y^^giOT h r Lzmth^^D N A ^f^S3 1 
A^. ^<7)M^fi2 0^-<7)t(7)5:#;c/w%^2 5 6ii 
Oi^^lSLTL^o. J:oTCcom;^^i:)-t^^4^^tC 

^tt, 2ov-i:'64iiDco?r'j=r;r7U';rf-Krn- 
7-^4215:^1^^, vigors ys£Em^^j*i^$n6m 

RNAtcffiM&^'SrlMecO®, idM#-^4CiKfrn-7' 

^t^zmuz, 

[0 04 6] ^fih^'J:f^^U^i')^ifZ-:>K^X{,mU 
=f ;r 7 U^f- Krn-7'$rf^i! Lfz, 



[0047] 

[IIJSM2] 

U ;»-^f3ig^^D N AtT);:; 7 «; 
#^^2t1#?t:7-X^y^'7^- ■ ^nt':t:;|.5XF E 
RM BP-360^ii&?DNA7^7'7'J-, ft- 

t-f ny;<y7'by7 /P^S'- C-7/^;?'^7^^ 
oy { 5:7ay-fey\-u-x3ytt^) 3 arSia. 7>fyL' 

^f^^^-^TJl'ijV^^l^Wiil. 5MONaCl-^^r 
0. 5N-NaOHM) 1itC5^^?gL. ^i^l^Z^^ 
mWiiO. 5Mbyx-iIgf (pH7. 0)SC/3M£^ 

Nac iM-^m i>z5m^m^k. m^^^fz. 
[0048]j>:tc. ::tf07^;u^-€-8orT2B#mn 
^X. mii^^^zh'r>fzy'y:^S: KDNAe7 
III^Lt^. C£07'fyl^^-$-, 1. 8Mi7)Na 

C U 0. 1 8M7xyiEi-bU'>A, 0. 05%~'j 

yi^-^h'j^A, 0. i%7^';/p^ig^h 'j^A. 

0. I%7'fn->|^, 0. t--'Ut'n'J Ky, 

0. 1%BSA^1^0. Ol%V1rm'^DNA2:^^i' 

^ru^-^^ ror-( -^i^BymmizmL. 3 7'cr'2»# 

^TWW7''J:J^-<^f->'3y$rfif':>Av:. -^-iOf^. 7 
/P^-S:. 1. 8Mi?)NaCl, 0. 1 8M:7xyiE-^ 
h'J^A, 0. 05%Z^)ymi'hV^M.. 0. 1%7 
0. l%7>f:7-yU. 0- 1% 
7K'Jf-/Wt'n'J Fy, 0. l%BSA^i;>'0. 002 
h 7 y X 7 r - R N A ^-i?Wt-|> /N-f 7" 
-jr^^f-^-ay^MtCT^LJtrm, 

tifzm6<7)(^^(Bi>z^. itzmncT^mm^y^ nf^ 7 

f- Krn- 7-^)51]^ tC^ID;! . 4 2 *C1:'-l:^^^^ T" 'J ^ 

[0049] ^Wyj/'^-tf-^'gyf^, 1. 8M<7)N 
aCI, 0. 18M:?xyK:M-U^A. 0. 05%I1 
'J ygj-f h U ^ A ^^tf?^cMt'7 -< /U^- ^ 3 (S;^?? 

u^fit, A5^c(nmmzi(^^^m.y.^ ^-^t-rn- 

y^fVi. (S±¥S7>^;^AttS^, HR-H) tcfi^a. 
il5feT- 8 O'Ct'2 4 ^^tT- h ^i^'^/^ 7 ^ -^^f 

[0050] -ec^m. 7-f/UA^mmL;::t>Io. 06 

^ ffl I ^ A.: cotcfc V ^r -f 7" ^-r rj n - 

I i{zttix^ryx^Y\<znx^fitz^^HAmmu 
mmmizm3\,z^.i.tz. mu--^^ ^vfj—^ 

Jr^-K-r^DNAr-i-O^^emf^lcEsche r i c 
hia coli D H 1 - p U OD 2 { F E RM P 

-1 5 3 0 8) b^^i, ^mm:m^E . c o i i 

0Hl-pVOD2^t,Ztttl^^7 7-ryX^ K 
iir^XS }^ p\JOD 2 t^^bfz. 



(8) 



^^^9-1 5 4 581 



[00 5 1] 

1 i DH l;i^^>, r^ - • -^-Tf- ^ XC^c^^lf^ C t 

~)-\~ (Molecular Cloning;Col 
d Spring H a r b o r ) j 1^8 6^9 4 

( 1 982^) :i tCjroT. pU0D2DNA$-Ml±l 
Itz. CiOr^XS K£0mJ^$:?F-r^x^i2f^[ll4tI^ 

^FERM BP-360 m%^W^^<r)mm: V'r^ 
^'y^ C r-tf>fxyx (Science) J 1^2 14 
^. mi 2 0 5--1 2 1 Q^~V (198 1^) ] CJ: 

^j^^^L, :J''•'Sr<^:^>I12tcT^$^^-^E?il^^t^^) 

ih— fe' Asp-N^J!iH|Sfrn-r5y^E?iJ^^il3l-7U' 
[00 53] 

DNAe^tfJ^®«f^E. coli DHl-pUO 

D2^ryt*i^tjy50^(g/m i-i-^BH it^mtcr 

3 T'C-^^tSS L/c?^. 1 5. 0 0 0 r p m 

ti. tk^mmtn^iT^ 1 0 m M u v^tom ( p h 7 . 

0) ^Mt. m'mm'^-^fz. 

[ 0 0 5 4 ] ^ 'j fi-^'^^<^mmt. 4 0 mM «; yi? 

mim ( P H 7 . 0 ) . 1 0 miM^^ ( p H 7 . 0 ) , 

1. 5mM4-r5yryf-t'uy. 0. 04%n. 

N' -i^'^^;ur-'J y, 1 Oax-y ^'</^5i-dri/;S^- 
-t'2:^^i./c^^E^Slm I ^37rCffi?ML->:i>l=, ^ttc 

mz3 1'CX'lO^^Kl^^^tfz, 3 7mM^xyg!, 
1 2 6mM'JygE7k^2^hU'>AtC0. 1M£7)EDT 
A^Mtfzm^^m2m \ ^MtX 5 6 5 nmiOiSTi^ 



'Srfc*. ifcl^t7)/ci«^Cp UC 1 18^h7yX7;r- 
^-'ysVlfzE. coli DH i£05S?^:7^CO»,-iT 

[005 5] fiO^m. 3g<^i;C^^^-r7X5 K 
pUOD2r^^^L^:?^MI£m^^^^rc7)vgtt{iO. 2 
7Lf/m 1 t^^Lri.^;^:*^ pUC118^i#OtO 
i^vSttUOU/m 1^^)0/0, 
tta: i o?B«^^^l(t^<^#i^i^r i ^ ^ c fiTz . 

^hl<z%C:>ixfz^^)^-^^m. • ^S^L. iJJ-^fi. ^ 

;US;?.FERM BP-3 6 01*^^<|5l--C^of^C 

E0056] 

h';t;yl^ $;^;FERM BP-360 1**3(5£7)||^fef4cD N 
^:5'-c7)Smi.r7;^.SK^M;t{i'E. CO 1 itiE-r 
[0057] ^fz. *^0^(iJ:oT, ^')f}~^<r>±r 

5 ymmmv^:i(nr s n - iia^ d n a 
<^^mmt'^mx^fz(7^x\ w^(7)^mwm 

[0058] 

[ismi 
ie«^: 1 

m\(r>^^ : 9 4 7ifiSM 



S?iJiOM?i : genomic DNA 

: r-XUJ-s9 9- ■ ^ot'T^/USX { Ar t h 
robacter • g lobi formis) 

: PERM BP-3 6 0 
E^lcomi: 3 1-9 36 E 



TGGAnTTCA ACCTACCGAG GGAGTTAGCC ATG ACT GCC ACC GCA GAA ACC TCA 54 
Met Thr Ala Thr Ala Glu Thr Ser 
1 5 

ACC GGC ACC AAG GTC GTG CTC GGA CAG MC CAG TAG GGC AAG GCC GAA 102 
Thr Gly Thr Lys Val Val leu Gly Gin Asn Gin Tyr Gly Lys Ala Glu 

10 15 20 

GTC CGC CTC GTC AAG GTC ACG CGC AAT ACC GCC OGG CAC GAG ATC CAG 150 
Val Arg Leu Val Lys Val Thr Arg Asn Thr Ala Arg His Glu lie Gin 
25 30 35 40 



(9) ^^¥9-154 58 1 

GAC CTG AAT GTC ACC TCG CAG CTG CGC GGC GAC TJC GAG GCC GCA CAC 198 
A^ Leu Asn Val Thr Ser Gin Leu Arg Gly Asp Phe Glu Aia Ala His 

45 50 . 55 

ACC GCC GGC GAC AAC GCG CAC GTG GTC GCC ACC GAC AGG CAG AAG AAC 246 
Thr Ala Gly Asp Asn Ala His Val Val Ala Thr Asp Thr Gin Lys Asn 

60 65 70 

ACC GTC TAC GCC TTC GCC CGC GAC GGC TTC GCC ACC ACC GAG GAG TTC 294 
Thr Val Tyr Ala Phe Ala Arg Asp Gly Phe Ala Thr Thr Glu Glu Phe 

75 80 85 

CTG CrC CGG CTG GGC AAA CAC TTC ACC GAG GGC HC GAC TGG GTA ACC 342 
Leu Leu Arg Leu Gly Lys His Phe Thr Glu Gly Phe Asp Trp Val Thr 

90 95 100 

GGC GGG CGC TGG GCG GOG CAG CAG TTC HC TGG GAC CGC ATC AAC GAC 390 
Gly Gly Arg Trp Ala Ala Gin Gin Phe Phe Trp Asp Arg lie Asn Asp 
105 110 115 120 

CAC GAC CAC GCC TTC TCC CGG AAC AAG AGC GAG GTC CGC ACC GCC GTG 438 
His Asp His Ala Phe Ser Arg Asn Lys Ser Glu Val Arg Thr Ala Val 

125 130 135 

CTC GAG ATC TCG GGC AGC GAG CAG GCC ATC GTC GCC GGG ATC GAG GGC 486 
Leu Glu He Ser Gly Ser Glu Gin Ala lie Val Ala Gly lie Glu Gly 

140 145 150 

CTG ACG GTC CTG AAG TCC ACC GGT TCG GAA TTC CAC GGC TTC CCG CGG 534 
Leu Thr Val Leu Lys Ser Thr Gly Ser Glu Phe His Gly Phe Pro Arg 

155 160 165 

GAC AAG TAC ACC ACC CTG CAG GAA ACC ACC GAC CGT ATC QC GCC ACG 582 
Asp Lys Tyr Thr Thr Leu Gin Glu Thr Thr .Asp Arg He Leu Ala Thr 

170 175 180 

GAT GTC AGC GCC CGC TGG CGC TAC AAC ACC GTC GAG GTT GAC HC GAC 630 
Asp Val Ser Ala Arg Trp Arg Tyr Asn Thr Val Glu Val .Asp Phe Asp 
185 190 195 200 

GCC GTC TAC GCG AGC GTC CGC GGG QG QG CTC .AAG GCC TTC GCC GAG 678 
Ala Val Tyr Ala Ser Val Arg Gly Leu Leu Leu Lys Ala Phe Ala Glu 

205 210 215 

ACC CAC TCG CTG GCC CTG CAG CAG ACC ATG TAT GAG ATG GGC CGG GCC 726 
Thr His Ser Leu Ala Leu Gin Gin Thr Met Tyr Glu Met Gly Arg Ala 

220 225 230 

GTC ATC GAC ACG CAC CCG GAA ATC GAC GAA AK .AAG ATG TCC CTG CCG 774 
Val He Glu Thr His Pro Glu He Asp Glu He Lys Met Ser Leu Pro 

235 240 245 

AAC AAG CAC CAT TTC CTG CTG GAC CTG CAG CCC TTC GGA CAG GAC AAC 822 
Asn Lys His His Phe Leu Val Asp Leu Gin Pro Wie Gly Gin Asp Asn 

250 255 260 

CCG AAT GAG GTG TTC TAC GCC GCC GAC CGT CCC TAC GGA CTG ATC GAA 870 
Pro Asn Glu Val Phe Tyr Ala Ala Asp Arg Pro Tyr Gly Leu He Glu 
265 270 275 280 

GCC ACC ATC CAG CGC GAG GGC TCG CGC GCC GAC CAC CCG ATC TGG TCG 918 
Ala Thr He Gin Arg Glu Gly Ser Arg Ala Asp His Pro tie Trp Ser 

285 290 295 

AAC ATC GCC GGA HC TGC TAG CCACATGC 947 
Asn He Ala Gly Phe Cys *** 



(10) 
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300 



302 



[0059] 

mm^ : 2 



^^'J;^-- b'itfEi^rn-r UODa 



[006 1] 

[mm] 

mm^ : 4 

[0062] 

mm] 

ie?J#-^ : 5 
[00 63] 

mm) 
nrnm : 6 



SS^iJ GAYTTYGARG CNGCNCA 17 
[006 0] 

[mmi 

mi\(^um:mcom ^^dna 

micom^ : ^ vfj-'^mm=?'y'u--/ u o d b 



GANCANCCNA TfJTGGWSNAA NATNGCNGGN TT 



GAYTTCGAAG CNGCNCAYAC 20 



GAYTTCGAGG CNGCNCAYAC 20 



ummm 

hi^y 



32 

^'J;?:?— tfiifs^rn-y UODc 



^^DNA 



'7'J>:?— tfiifE^rn-r UODe 



GAYHTGAAG CNGCNCAYAC 20 



[0064] 

[is?'m] 



GAYHTGAGG CNGCNCAYAC 20 

Jgfe^ D N Ai7)i^Sgd?(] Sr^^^r ^ , 
[113] 03ii^^^-r7XS KpUOD2Cfottl> 
r-XoyN'^:??- • ^nt';t^/I/ = X (Arthroba 
cter-globiformis) i5fe03^^(*;D N 



mm. 

fe'jte^rn-y uoDf 



[^4 1 mA\,t^9f-'ryX^ HpUOD2i0fiji2' 

[1151 ^5{i^'J>>— t'^SiSiSiOxyHrnT-^-^ 
— t'- As p-N$asafr>^r5ySfE?'J^M^Uc'>'J 

[126] 06ii:7r';:f5^'^^^H7*a-7'£7)f^S^tCffi 



(11) 



^^¥9-1 54 58 1 



mi] 

He t Thr AlaThrA ItC) uTTirSerThrG I yThrL]rsV& I Va 1 LsuG I yCI rAsdG I oTy r 20 
ClyLrsAUGluValArgLtnyalLysVairbrArBAsnnirAlsArsHisCludeGla 40 
AspL«uAsnVa1 TlirStrG I oLeuArsGl y As pPheC I uAlsAl aBi sThrA laCI yAs p 60 
AsnA 1 aRl tVal ValAliTbrAspThri; 1 bLj sAnThr Vsl ryrA I aPhsA laArsAs p BO 
G 1 YPtieAUThrTbj<:i uCl uPheUuLcuAr sUoC lyLysHi sPheThrGluG I yPhe 100 
AspTrpVatThrClyGlyAriTrpAtaAlaGlnCliiPhfiPtierrpAcpArslUAsDAsp 120 
HisA3pillsAi&PheSerArtAsaLysS«rClu7alArsThrAlaValLei]GluIlBSer 140 
GlyS«rGlQGlnAla(leValAlaGlr[le6IuGlrLetiTt]rValL«d,ysSerT1iH;iy ISO 
SerCluPheHi8ClyPheProAriAspi.y5Tyr71irTlirLaiiGlDClaTlirThrAa(»Arg 180 
I leteuAUThrAapValSerAlaArsTrpArgTyrAsnThrValGluValAspPtieAsp 200 
AlaValTyrAlaStrValArflClyUuUuLauLysAlaPtiaAlaClu'nirHisSerLeu 220 
AlaUuGlAGlanirtlatTyrGluUetGlyArtAlaYallleGluThrflitProClufle 240 
AspClul kLysUetSerLeuProAsaLysHisHisPheleuValAspLeuGlnProPhe 260 
G 1 yC ] oAip A snProAnGl uVa 1 PhaTy rAlaA laAi pArgProTyrC ty Leu 1 1 eClo 280 
AlaTbrlleGlnArEGluClySerArtAlaAspHtsProUeTrpSarAsolleAlaGly 300 
PheCys 302 



[02] 

ATCACTCCM CCCCACAAAC CTCAACCCGC ACCAA6FTO TOTCCCACA CAACCACTAC 80 

CCCAAGGCCC AACTCCCCCT CCTUACCTC ACSCGUATA C0GCCCG6CA CGACATCCAG 120 

CACCnUATC TCACCTOOCA CCTCCGCCGC CMTTCCAOC CCCCACACAC CCCCGCCCAC 180 

AACCCCCftCG TOrrCCCCAC CCACACGCAC AAGAACACCC TCTACOCCTT CGCCCCCGAC 240 

CCCTTCaXA CCACCGA(au (mmrC (XGCTCCCCA A« 300 

CACTCDCTAA CCGCCCOGCG CTQCCCCGCC CAGCACTTCT TCtCCSACCC atCAACCAC $80 

CACGACCACC CCITCICCCC CAACAACAGC CASCTCCGCA CCGCOCnXT CGACATCTCG 420 

aXACCC*CC iCCCCATCCT C6CCCCCATC GACCGCCTCA CCCTCCTOW CTWACCCCT *«) 

TOGAATICC ADGCCTTCCC CCGGCACAAC TACittACCC TCCAOCAAAC CACCCACCCT MO 

AfCCTCCCCA CCCATCTCAC CCCCCGCTO CCCTACAACA CCGTOGACCr TCACTTCCAC GOO 

KCCICTACC CCACCCTCCC CWCCTCCTC CtCAACCCCT TOXCCACAC CCACTOCCTC 660 

GCCCrCCUC ACAKATCTA TCACATGGGC C0G6CCGTU TCGACACGCA CCCCGAAATC 720 

CACCAAATCA AGATCTCCCT GCCCAACAAC CACCAmCC ICCTCCACCT CCACCCCTTC 7W 

CCACACCACA ACCCCAATCA CCTCTOAC GCCKCCACC CTCCCTACCC ACTGATCCAA MO 

GCCAcarcc accgccaccc cnccajcccc caccacccca tctggtccaa CAKCca'CA n» 

nCTCC 306. 



[03] [04] 




A$p-GIy-Pho~Ala-Tlir-Thr-Glu-Glu-Ph»-Lflti-Lau 

x> K:^■o7'-^:^-^?• As p-NjaaBr«-D- 1 irum&n 

Asp-Ht s-Pr 0- 1 1 e-Tr p-Sar-ASQ- 1 1 p-Al a-Cty-Pha 

i :/ Kr o 7^>f -f- - A s p - NflaBfrD - 2 0 T 5 y 
Asp-Phe-Cl u-Al a-A la-H ia -Thr -A t a-C 1 y 



i>K:^ar-f-t— tf • As p-NaaBfK-D-3 7 T i > WE« 
Asp-Trp-Vai-Tlir-Cly-Cly-ArB 



(12) 
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[1^6] 



[07] 



CACTTCCAAG 
T T G 



CACCACA 
T T 
C C 
G G 



GANCANCCNA 
NATNGCNCCN 
'J =r ? 7 U o - r UO D c ©ttJtE^ 



TNTGCTCNAA 
AG 

TT 



GACTTCCAAC 
T 



CAGCACACAC 

J I ^ 

G C 

® d- y If 3r 7 (/ K 13 - U O D d <Ott JtKJ^ 

CAGCACACAC 
J T T 

C G 



GACTTCGACC 
T 



GACTTTCAAG 
T 



CAGCACACAC 

T T T 
C C 
C G 



GACTTTCACG 
T 



CAGCACACAC 
T T T 
C C 

c c 



2 0 

3 2 




. PERM 8P-3flO*« 

HlndOl afi«DKA 



(51) Int. CI. 6 Mm^ ifmmm^ fi i«^i^wr 

C12R 1:06) 

(C12N 1/21 

C12R 1:19) 

(C12N 9/06 

C12R 1:19) 



